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ABSTRACT : PURPOSE: To improve a low crosstalk, a low switch voltage, and a high speed 

responsiveness by placing symmetrical two-split parallel electrodes on a cross part so as 
to be positioned in the center of the cross part, through a buffer layer, and impressing 
voltages whose voltage amplitudes are equal to each other and whose phases are 
different by 180°, between the respective parallel electrodes. 

CONSTITUTION: As for a cross part 4 of two pieces of cross optical waveguides 2, 3 
which is provided on a substrate 1 , its effective refractive index becomes higher than the 
optical waveguides 2, 3. In this case, when a beam is made incident on the optical 
waveguide 2, it nearly becomes P 4 , travels straight and goes out, but it partially becomes 
P 3 , and a crosstalk is generated. Two pairs of symmetrical parallel electrodes which is 
provided on the cross waveguide 4 are formed on about a bisector on the cross 
waveguide. The crosstalk generated by a slight shift of the electrode, a manufacturing 
condition shift, etc. of the optical waveguide is eliminated entirely by using the split 
electrode, and driving the voltages whose amplitudes are equal and whose phases are 
different by 180°C. In this way, a TIR type is made small in size and low in its voltage, the 
high speed responsiveness is utilized, and also the crosstalk can be decreased by 
applying an electrical bias. 
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